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ABSTRACT 


In this paper we study the notions of (a,,y)-cut and (a,f,y) — strong cut of an Fuzzy Neutrosophic soft set. Some 
related properties have been established with counter examples. Also we have defined disjunctive sum and difference of 
two fuzzy neutrosophic soft sets and their characterizations are discussed. 
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1. INTRODUCTION 


Many theories have been developed for uncertainties, including the theory of probability, theory of fuzzy sets, theory of 
intuitionistic fuzzy sets and theory of rough sets and so on. Although many new techniques have been developed as a 
result of these theories, yet difficulties are still there. The major difficulties arise due to inadequacy of parameters. 


The novel notion of soft set was initiated by Molodtsov[6] in 1999. This class of sets is a completely new method for 
modeling uncertainty and had a rich potential for application in several directions. This so- called soft set theory is free 
from the difficulties affecting existing methods. The fuzzy set was introduced by Zadeh [13] in 1965 where each 
element had a degree of membership. The intuitionistic fuzzy set (IFS for short) on a universe X was introduced by 
K.Atanaasov[2] in 1983 as a generalization of fuzzy set, where besides the degree of membership and the degree of non 
— membership of each element. The concept of Neutrosophic set which is a mathematical tool for handling problems 
involving imprecise, indeterminacy and inconsistent data was introduced by F. Smarandache [11]. Pabitra Kumar Maji 
[10] had combined the Neutrosophic set with soft sets and introduced a new mathematical model ‘Neutrosophic soft 
set’. In [9] Neog and Sut have defined disjunctive sum and difference of two fuzzy soft sets. The notions of a- cut soft 
set and a - cut strong soft set of a fuzzy soft set have been put forward in their work. In [5] Manoj Bora et al. have 
defined disjunctive sum and difference, (a,B)-cut soft set and (a,B) — cut strong soft set of an Intuitionistic Fuzzy soft 
sets. 


In the present study, we have defined disjunctive sum and difference, (a,B,y)-cut and (a,f,7) — strong cut of an Fuzzy 
Neutrosophic soft set. 


2. PRELIMINARIES 


Definition: 2.1[11] A Neutrosophic set A on the universe of discourse X is defined as 


A= (x, T(x), Ly (x), F, (x)),.x €X where T,1,F:X + ] 0, 1*[and ~O<T,(x)+1,(x) + F,(x)S$3". 


Definition: 2.2 [10] Let U be the initial universe set and E be a set of parameters. Let P(U) denotes the power set of U. 
Consider a non-empty set A, A c E .A pair ( F,A) is called a soft set over U, where F is a mapping given by 
F: A> P(U) 


Definition: 2.3[10]Let U be the initial universe set and E be a set of parameters . Consider a non-empty set A, Ac E. 
Let P(U) denotes the set of all neutrosophic sets of U. The collection (F, A) is termed to be the soft neutrosophic set 
over U, where F is a mapping given by F: A > P(U). 
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Definition: 2.4 [10] Union of two Neutrosophic soft sets (F, A) and (G, B) over (U, E) is Neutrosophic soft set where 
C=AUBVeeC. 


F(e) ;ifeeA-B 
H(e) =; G(e) ;ifeeB-A  andis written as (F,A) U(G,B) = (H,C). 
F(e) UG(e); ifee ANB 


Definition: 2.5 [10] Intersection of two Neutrosophic soft sets (F, A) and (G,B) over (U, E) is Neutrosophic soft set 
where C = AMB V ee C. H(e) = F(e) A G(e) and is written as (F,A) A (G, B) = (H, C). 


Definition: 2.6 [1] A Fuzzy Neutrosophic set A on the universe of discourse X is defined as 


A= (x, T, (x), 1, (x), E, (x)),x €X where T,1,F:X — [0, 1] and O<T,(x)+1,(x) + F,(x)S3. 


Definition: 2.7 [1] Let U be the initial universe set and E be a set of parameters. Consider a non-empty set A, ACE. 
Let P (U) denotes the set of all fuzzy neutrosophic sets of U. The collection (F, A) is termed to be the fuzzy 
neutrosophic soft set over U, where F is a mapping given by F: A— P(U). 


Throughout this paper Fuzzy Neutrosophic soft set is denoted by FNS set / FNSS. 


Definition: 2.8 [1] A fuzzy neutrosophic soft set A is contained in another neutrosophic set B. (i.e.,) A C B if 


Vx €X,T, (xX) $T3(X) , I, (X) $ 1,(X) , F(X) 2 F(X). 


Definition: 2.9 [1] The complement of a fuzzy neutrosophic soft set (F, A) denoted by (F, A)° and is defined as 
(F, A)‘°= (F‘, |A) where F°: [A —> P(U) is a mapping given by 


F°(a) = <x, The (x)= F,(X), Ipc (X= 1-1 0%), Foc XO) = TX) > 


Definition: 2.10 [1]Let X be a non empty set, and A= (x, T(x), 1, (x), Fy (x)), B as E(®) 1. 5 (x)) 
are fuzzy neutrosophic soft sets. Then 


AO B=(x, max (T,(x),T»(x)),max(L,(x), I(x), min(F, (x), Fy (x))) 
AA B=(x,min (L,(x),T, (x)),min(I (x), I, (x), max(F, (x), F(x) 


Definition: 2.11A fuzzy neutrosophic soft set (F,A) over the universe U is said to be empty fuzzy neutrosophic soft set 


with respect to the parameter A if T,,,.) = 0,1 (2) =0, Free) =1,Vx €U, Ve € A It is denoted by 0. 


(e) (e) 


Definition: 2.12A FNS set (F, A), over the universe U is said to be universe FNS set with respect to the parameter A if 


Tre) = 1, T¢e) = 1, Frey =0,Vx €U,Ve € A Itis denoted by 1, . 


Note: 05; = 1, and (i, J = 0x 


Definition: 2.13[1] 
(i) Fgis called absolute Fuzzy Neutrosophic soft set over U if F(e) = 1, for any e € E. We denote it by Up 


(ii) Fz is called relative null Fuzzy Neutrosophic soft set over U if F(e) = 0, for ande € E. We denote it by dp. 
Note: We denote $; by > and Uz by U 


3. NEW OPERATIONS OF FUZZY NEUTROSOPHIC SOFT SETS 


Definition 3.1: (Disjunctive sum of Fuzzy Neutrosophic soft sets) Let (F, A) and (G, B) be two fuzzy neutrosophic 
soft sets over (U, E). We define the disjunctive sum of (F,A) and (G,B) as the fuzzy neutrosophic soft set (H, C) over 


(U Ey Witten as (F", A) @ (G, B) = (#1, C) where C=A XB¥qandVeeC,xeU. 
Tue@(X) = max(min(T g¢)(x), Fee(X)), min (Te e(X), Frre(x))) 
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TH@(X) = max(min(Tr@(x), 1 — Icge(X)), min (Iecey(X), 1 — Teey(X))) 
Fie(X) = min(max(Fre)(X), Toe(X)), max (Foce)(X), Tre (X))). 


Example: 3.2 Let U = (a, b, c} ; E= {e1, 9, e3, eg}, A= { 1, G2, eg} CE; B= {€1, 2, e3}C E. 
(F, A) = {F(e;) = {(a, 0.5, 0.6, 0.1), (b, 0.1, 0.4, 0.8), (c, 0.2, 0.5, 0.5)} 

F(e2) = {(a, 0.7, 0.6, 0.1), (b, 0.0, 0.2, 0.8), (c, 0.3, 0.4, 0.5)} 

F(e,) = {(a, 0.6, 0.7, 0.3), (b, 0.1, 0.4, 0.7), (c, 0.9, 0.4, 0.1)}} 


(G, B) ={G(e;) = {(a, 0.2, 0.4, 0.6), (b, 0.7, 0.6, 0.1), (c, 0.8, 0.7, 0.1)} 
G(e,) = {(a, 0.4, 0.5, 0.1), (b, 0.5, 0.6, 0.3), (c, 0.4, 0.5, 0.5)} 
G(e) = {(a, 0.1, 0.4, 0.6), (b, 0.4, 0.8, 0.1), (c, 0.1, 0.5, 0.8)}} 


Then (F',, A) ® (G, B) =(H,C) where C = AB = {e;, en} and 
(H, C) = {H(e,) = {(a, max(min(0.5, 0.6), min(0.2, 0.1)), max(min(0.6, 0.6), min( 0.4, 0.4)), 
min(max(0.1, 0.2), max(0.6,0.5)))} 
(b, max(min(0.1, 0.1), min(0.7, 0.8)), max(min(0.4, 0.4), min( 0.6, 0.6)) 
min(max(0.8, 0.7), max(0.1,0.1)))} 
(c, max(min(0.2, 0.1), min(0.8, 0.5)), max(min(0.5, 0.3), min( 0.7, 0.5)) 
min(max(0.5, 0.8), max(0.1,0.2)))}} 


{H(e2) = {(a, max(min(0.7, 0.1), min(0.4, 0.1)), max(min(0.6, 0.5), min( 0.5, 0.4)), min(@max(0.1, 0.4), max(0.1,0.7)))} 
(b, max(min(0.0, 0.3), min(0.5, 0.8)), max(min(0.2, 0.4), min( 0.6, 0.8)), min(max(0.8, 0.5), max(0.3,0.0)))} 
(c, max(min(0.3, 0.5), min(0.4, 0.5)), max(min(0.4, 0.5), min( 0.5, 0.4)), min(max(0.5, 0.4), max(0.5,0.3)))}} 


{H(e,) = {(a, max(0.5, 0.1), max(0.6, 0.4), min (0.2,0.5)), (b, max(0.1, 0.7), max(0.4, 0.6), min (0.8,0.1)) 
(c, min(0.1, 0.5), min(0.3, 0.5), min (0.8,0.2))} 


{H(e2) = {(a, max(0.1, 0.1), max(0.5, 0.4), min (0.4,0.7)), (b, max(0.0, 0.5), max(0.2, 0.6), min (0.8,0.3)) 
(c, min(0.3, 0.4), min(0.4, 0.5), min (0.4,0.3))} 


H(e,) = {(a, 0.5, 0.6, 0.2), (b, 0.7, 0.6, 0.1), (c, 0.5, 0.5, 0.2)} 
H(e,) = {(a, 0.1, 0.5, 0.4), (b, 0.5, 0.6, 0.3), (c, 0.4, 0.5, 0.3)} 


Proposition: 3.3 Let (F, A) and (G, B) be two FNSS over (U, E). Then the following results hold. 

(i) (F, A) © (G, B) =(G, B) © (F, A) 

(i) (F,A) 6 ((G, B) 8 (H,C))=((F, A) 6 G, B)) ® (HC) 

Proof: 

(i) (CF, A) = (% Tre(X), Tepe (X), Fre(X)), VxEU , V ec A} 

(G, B) = {( Tce@(X), Ice (x), Fare(x)), VxeU , V ee B} 

Let (F, A) @(G, B) =(H,C) where C= ANB#qandV ee C, xe U. 
They (X) = max(min(T;.,.)(X), Foe (x), min(T,,.)(X), Free) (x))) 
Tig ¢e)(X) = max(min(L; ..)(X),1— 16 ¢.) (x), Min (0) (X),1— Licey (X))) 
Fave) (x) = min(max(F;,,.)(X), Toe) (X)), max(F,,,)(X), T5(¢)(X))) 


Let (G, B) © (F, A) =(K, D) where D=ANB¥qandV ee D, Vxe U. 
Tce) (X) = max(Min(Te (6) (X), Fre (X)), MIN(Ty (o) (X), Fee) (*))) 
Iggo)(X) = MaAx(MiN( Lo. 0)1— Tey) MINTp ey D1—Lo)D) a 
Fx (o(X) = min(max( Fe.) (X), Te (ey (X)), MAX( Fr (0) (X) Tee) (XD) 
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From (1) and (2) it follows that (H, C) = (K, D) 
Therefore (F, A) © (G, B) =(G, B) 9 (F, A) 
Proof of (ii) can be done in a similar way. 


Proposition: 3.4 
(i) (F, A) ® (9, A) =(F, A) 
(i) (F,A) ® U, A) =(F, A)® 


Proof: 
(i) (CF A) = (, Tre (X), Tee (X), Fre (x), VxeU , V ec A} 
(9, A) = {(x, 0,0,1),VxeU , V ecA} 


Let (F,A) ® (gy, A) =(H, A) where V ee A, Vxe U. we have 


Tue@(X) = max (min(T p(X), Foe(X)), MIN (Toe)(X), Fere(X))) 
= max (min (Ty)(x), 1), min (0, Frre(x))) 
= max (Tre)(x), 0) = Tre)(x) 


Tre (x) = max (min(Ip(e(x), 1- Ig¢e)(X)), min (Ipce(X), i= Tr@())) 
= max (min (Ig(e)(x), 1), min (0, 1 — Ig)(x))) 
= Max (Tre)(X), 0) = Tre)(X) 


Fre)(x) = min(max(Fre(X), Toe(X)), Max (Fo(e)(X), Tre(X))) 


= min (max (Fp)(x), 0), max (1, Tre)(x))) 
= min (max (Fpye(X), 1)) = Frey(x) 


Therefore (H, A) = {(X, Tre@(X), Ire (x), Fre(x)), VxeU , V ee A}= (F, A) 
It follows that (F', A) © (g, A) = (F, A) 


(ii) (F, A) = {(%, Tre)(X), Ie (X), Frve(x)), VxeEU, V ee A} 
(U, A) = {(x, 1,1,0), VxeU, V ec A} 


Let (F,A) ® (gy, A) =(H, A) where V ee A, Vxe U. We have 


Tre (x) = max(min(T F(X), Fure(X)), min (Tye(X), Frre(X))) 
= max(min(T;()(x), 0), min (1, Frre)(X))) 
= max(0,F p@)(X)) = Fre(X) 


Tu(X) = max(min(Ip((X), 1 — Tyo (X)), min (u(x), 1 - Ir@(X))) 
= max (min(Ipo(x), 0), min (1, 1 — Ipe)(x))) 
= max (0, 1 — Ip¢)(x)) = 1 — Ip¢e)(x) 


Fue (x) = min(max(Frre(x), Tue(X)), max (Fue)(X), Tre (X))) 
= min (max (Fr)(X), 1), max (0, Tre)(X))) 
= min (max (1, Tre)(X))) = Tre) 


Therefore (H, A) = {(x, Fre@(X), 1- Tre (X), Tre(x)), VxeU 7 Vv ecA}= (F, A) 
It follows that (F, A) ® (U, A) =(F, A)° 


Definition: 3.5 (Difference of Fuzzy Neutrosophic soft sets) Let (F,A) and (G,B) be two fuzzy neutrosophic soft sets 
over (U, E). We define the difference of (F,A) and (G,B) as the fuzzy neutrosophic soft set (H, C) over (U, E) written 


as(F, A) © (G, B) =(H,C) where C=AOB¥qandVeeC,xeU. 
Tye@(x) = min(Tre)(X), Fe@(x)) 


TH@(X) = min(Tp@(X), 1 — Tee) 


Fye)(x) =max(F r(x), Tee@(x)) 
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Example: 3.6 Using the values of example 3.2 we calculate the difference values and we obtain the result (H, C) as 
H(e1) ={(a, 0.5, 0.6, 0.2), (b, 0.1, 0.4, 0.8), (c, 0.1, 0.3, 0.8)} 
H(e2) ={(a, 0.1, 0.5, 0.4), (b, 0.0, 0.2, 0.8), (c, 0.3, 0.4, 0.5)} 


Proposition: 3.7 
(i) (F, AJO, A) =(F, A) 
(ii) (F, AOU, A) =(g, A) 


Proof: 
(i) Let (F, A) ® (gy, A) =(H, A) where V ec A, Vxe U. we have 


Tue@(X) = min (Tre (X), Foey(X)) 
= min (Trex), 1) = Tre(x) 


Tye (X) = min (Ip@)(X), 1 — Igey(X)) 
= min (Ipe(x), 1) = Ine(x) 


Fye)(X) = max (Fee)(X), Toe)(X)) 
= max (Fp (e)(X), 0) = Frre(x) 


Therefore (H, A) = {(x, Tre (X), Tp(e(X), Fre(x)), VxeU ; Vv ecA}= (F, A) 


It follows that (F, A) @(g, A) =(F, A) 


(ii) Let (F, AOU, A) =(H, A) where V ee A, Vxe U we have 


Tre (x) = min(Tpe(X), Fure(x)) 
= min(Ty)(x), 0) = 0 


Tue(X) = min(Tp(e(X), 1 — Iure(X)) 
= min(Ip@)(x), 0) = 0 


Fue(X) = max(Fre(X), Tue(X)) 
= max (Fy)(x), 1) = 1 


Therefore (H, A) = {(x, 0, 0, 1),VxeU, V ee A}= (Q, A). 
It follows that (F', A)O(U, A) =(Q, A) 


4. (a,B,y)-CUT FUZZY NEUTROSOPHIC SOFT SETS 


Definition: 4.1 [(a,B,y)-cut of an Fuzzy Neutrosophic soft set] 
Let (F,A) be an FNSS over (U, E). We define the (a,B,7) — cut of FNSS (F,A) denoted by 
(F,A),p,y) as the soft set (F(o,g,, ,A) where V eeA 


Frapy(©) = {X:Tr@(X) = 0, Tee(X) 2 B, Fre (x) Sy; xEU, o B, y €[0,1], a+ B + y <3}. 


Example: 4.2 Let U = (a, b, c} ; E= {e1, 9, @3, ey}, A= { 2, 3, eg} E. 

Let us consider an FNSS (F,A) as 

(F, A) = {F(e2) ={(a, 0.3, 0.5, 0.2), (b, 0.1, 0.4, 0.8), (c, 0.4, 0.7, 0.5)} 
F(e3) ={(a, 0.7, 0.5, 0.2), (b, 0.4, 0.5, 0.3), (c, 0.5, 0.7, 0.1)} 
F(e,) ={(a, 0.6, 0.5, 0.2), (b, 0.3, 0.4, 0.5), (c, 0.3, 0.7, 0.6)}} 


Let a = 0.3; B = 0.4, y=0.5; a, B, y €[0,1], Then 
(F, A)o.3, 04,05) = (Fo, 04,05) A) 
= {(Fo3s, 0.4,05)(€2) ={a,c}, (Foz, 0.4, 0.5)(e3)={a, b, ch, (Fos, 0.4,0.5)(e4)={a, b}} 


Definition: 4.3 [(a,B,7)-strong cut of an Fuzzy Neutrosophic soft set] 
Let (F,A) be an FNSS over (U, E). We define the (o,8,7) — cut strong soft set of FNSS (F,A) denoted by (F,A)(a,8,)+ as 
the soft set (F(ag,y+ A) where V eeA 


Foa,py+(@) = {x:Tre(x) > o, Tee(X) > B, Fre(x) < y 3 xEU, a, B, y €[0,1],a+B + y <3}. 
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Example: 4.4 Let U = (a, b, c} ; E = {e), 9, €3, eg}, A = { 9, €3, eg} E.Consider an FNSS (F,A) as 
(F, A) = {F(e2) = (a, 0.3, 0.5, 0.2), (b, 0.1, 0.4, 0.8), (c, 0.4, 0.7, 0.5)} 

F(e3) ={(a, 0.7, 0.5, 0.2), (b, 0.4, 0.5, 0.3), (c, 0.5, 0.7, 0.1)} 

F(e,) ={(a, 0.6, 0.5, 0.2), (b, 0.3, 0.4, 0.5), (c, 0.3, 0.7, 0.6)}} 


Let a = 0.3; B = 0.4, y=0.5; a, B, y €[0,1], Then 


(F, A)o.3, 0.4,0.5)+ = (Fos, 0.4, 0.5)+, A) 
= {(Fo3,0.4,05)+(€2) = {}, (Fos, 0.4,05)+(e3)={a, b, ch, (Foo, 0.4, 0.5)+(e4)={a}} 


Proposition: 4.5 Let (F, A) and (G, B) be two FNSS over (U, E). Then the following results hold for all a, B, y €[0,1]. 


(i) (FA) < (G,B) > (FA) e.8,y € (G,B)oa,p.7 » (FA) cap,y+ & (G,B)o,p,y+ 


(ii) (BA)UGB) =(A) O(G,B) 
es (a,B,y) (a,B,7) = (a,B,y) 
and ((F,A)U(G,B))  =(%A)  OGB) 
3) (a,B,y)+ (a,B,y)+ (a,B,y)+ 
(iii) (FAY)A(GB))  =(RA) AGB) 
(a,B,y) (a,B,y) (a,B,y) 


and ((F,A) © (G,B)) = (FA) A (GB) 
(a,B,y)+ (a,B,y)+ 


”) (a,B,y)+ 


Proof: 


(i) Let (F,A) <(G,B) .. Then A CB and V eeA, xeU; 


Tre(X) S$ TeX), Lee(X) S$ Ie(e(X), Frre)(X) 2 Foey(X) 


Let us assume that there are Go, Bo, Yo € [0, 1] such that 


(F, A) capi) a(G, B) (9.69.70) 
Now (F, A) aypours) 7 CF ico) A) = Pagar (e), = A) 


Then there exist X) € (F, 


XE (Gea. f0.70) 
ie., Ty(e)(Xo) 2 0, Ip@)(Xo) 2 B, Fre (Xo) < y and 


ye ay X  €U such that 


(e), for atleast one ee A. 


To@(Xo) < & Icce)(Xo) < B, Fere(Xo) > ¥ 
This is a contradiction, since V ee A, xeU we have 
Tre@(X) < To@(X), Tr@(X) < Io), Fre (X) 2 For (x) 
Thus for all a, B, y €[0,1] and V eeA, (F,A)ap,y C (GBapy 
The reverse inclusion is not valid which is clear from the following example. 
Example: 4.6 Let U=(a,b,c}; E= {e, e, e3, ey}, A= { 1, Q}CE; B= {e), €:, eg}cE. 


(F, A) = {F(e,) = {(a, 0.1, 0.4, 0.8), (b, 0.2, 0.6, 0.7), (c, 0.4, 0.6, 0.5)} 
F(e2) = {(a, 0.6, 0.5, 0.4), (b, 0.1, 0.5, 0.6), (c, 0.5, 0.5, 0.3)} 


(G, B) = {G(e,) = {(a, 0.6, 0.4, 0.3), (b, 0.7, 0.5, 0.1), (c, 0.8, 0.5, 0.2)} 
G(e.) = {(a, 0.3, 0.4, 0.5), (b, 0.1, 0.6, 0.7), (c, 0.4, 0.4, 0.4)} 
G(es) = {(a, 0.0, 0.5, 0.4), (b, 0.2, 0.4, 0.7), (c, 0.6, 0.4, 0.2)}} 


Here (F, A)(o3, 0.4, 0.6) = (Foz, 0.4, 0.6)» A) 
={(Fos, 0.4, 0.6)(€1) = {c}, (Fos, 04, 0.6)(€2)= {a,c} 


(G, B)os, 0.4, 0.6) = (Gaz, 0.4, 0.6)» B) 


={(Goo3, 0.4,0.6)(€1) = {a, b, c}, (Geos, 0.4,0.6)(€2)={a,c}, (Go, 0.4, 0.6)(es={c}} 
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It is clear that (F,A) 0,8.) € (G,B)(o,8,») 
But (F,A) ¢ (G,B) as 
T(e,)(@) = 0.6, Tee) (a) = 0.5, Fre) (@) =0.4 
T 663) (a) = 0.3, I Gey) (a) =0.4, Foe) (a) =0.5 
Thus Ty (e9)(@) > Te(ey) (Qs Frcez)(@) > Le(ey) (Ms Free) (D < Feve)(D 
Similarly Tr(e)(€) a TE (ey) (C), Tre) (c) ie T(e)(O)> Frey (C) < Fee) (c) 
(ii) Let (F, A) © (G, B) = (H, C). Then C = AUB V ee C. 

Fe) ; ifeeA-B 


H(e) =, G(e) ; ifeeB-A 
F(e)UG(e) ; ifee ANB 


T(e)(X) 5 ifee A-B 
Tyrie) (X) = Ty (e)(X) ; ifeeB-A 
MaX(Tp)(X),Toe(x)) 3 ifee AB 


Te (X) : ifee A-B 
Tiz(e)(X) = To (X) ; ifeeB-A 
max(I;()(X),Ig@(X)) 3 ifee ANB 


Fre (X) ; ifecA-B 
Fue) (X) = 4 Fo (X) ; ifeeB-A 
min(F,()(X), Fee (x) 5 fee ANB 


Now ((F,A) U (G Pass = EO) ax =, (H ee where C=AUBVe €C. 


{x:XEU,T p(X) 24, Te) (X) 2B Frey Qsyv} ifecA-B 
{x:xEU,T yy (X)2 A] (W2 Bb Fog(sy} ifeeB-A 
{x: x €U, max(T),(.)(X), Tee) (X)) 2 @ MaxX(] 56) (X), Lee) (X) 2 B; 


min( Fy) (X), Fee Q) svt ifec ANB 


Aap y(@)= 


Letx e H,, , ,,(€) for some ee C. Then 


LoO2@ lie? hfe (Oey weeA=B 
Tey (2 Ge (2B Foxy ()sy ifeeB-A 
MAX(T ye) (X), Tero (X) = & MAX(L p(s Lee (%) = B, 
min(F,)(X), Fee )syv ifee ANB 
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Tye) (X) 2 AT ye) (4) 2 Bs Fave (EY ifecA-B 
Tee) (X) 2 @, Tce) (X) 2 Bs Foe (X) SY ifeeB-A 
Tye) (X) 2 @ OF Tee (X) 2 @, Te) (X) 2 B or 14) (xX) 2 B, 
Fre (X) y or Fee (X) Y if ee An B 

Fea py (%) ifecA-B 

=> xeE)Gu g(x) ifeeB-A 
Fu gy) (x) U Gea) (x) if ee A CY B 


>xeE Pesan (x)U Geapy) (x) 


Thus (H,C)a.9) © (Fs Aap) AG: B)a,pyy oe (1) 


Converse part: 


(Fy A) ca,6,5) OG, B)a.g.9) = Fea.p.y)» A) G(Gwa,p.)» B) = (KC) where C =A U Band Vee C 
Fig yj) ; ifeeA-B 
K(e)=4G,, 4 ,,(2) ; ifeeB-A 


Fag yj) UG» (2); ifee ANB 


Let x € K(e) for some e € C then 


Tp (ey) (X) 2 @, Lng) (X) 2B, Frey (X) SY ifecA-B 
Tee) (X) 2 &, Tee (X)2 B, Foe (XJ EV ifeeB-A 
Tye (X) 2 @ OF Te) (X) 2 & Tp) (X) 2 Bor Toe) (X) 2 B, 


Frey (X) SY OF Foye) (X) S 7 ifeeANB 


{x:xEU,T,.)(X) 2 1) () 26, Fro (@syv} ifeeA-B 
{x:xEU,T (XY) 2G, ley ( 2B Fo (svt ifeeB-A 
{x:xeU, max(T yr ¢)(X), Tee) (X)) 2 &@ MAX] p¢0)(X)5 Le(e) (X) 2 B, 


min( Fe) (X), Fee) Sv} ifec ANB 
=> xeH yay ¢,(e) 


Thus K(e) c H (e) VeeC. 


(@,B,7) 


Ene Ole Bam Oe re nt (2) 
From (1) & (2) (F,A) U (G,B))ap.y = (FXY(a69 V (GByop - 


The proof of second result is similar. 


(iii) Let (F,A) (\(G,B) = (H,C).. Then C = AUB V ee C. 
Tue@(X) = min(T r(x), Tere(X)) 
Tre (X) = mMin(Tpe(X), Tere(X)) 
Fye(X) = max(Fp(e)(X), Foce(X)) 
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Now ((F,A) a (G B)apy =H Oapy = (Hepy,C) where C= AM Band Ve € C. 
Fag (0) ={X: X EU, Trey (X) 2 & Tee) (X) 2 Bs Fee (X) £73 
Let xe H., ,,)(€) for some e € C. Then 


Tye (x) za> min(Tp(e)(x), Toae(X)) za> Tre (X) >aand Toe (x) =O 
Tye(x) = B > min(Tke)(X), Ioe(X)) 2 B > Tre (x) = B and Tce)(x) 2 B 
Fue(X) < y > max(Tre(X), Te (X)) < Y > Tre(X) Sy and Tee(x) < y 


=> x€ Fy, gy (@) and XE Gi, 4, (€) 
DpxXE (F, A) a,p.7) and X€ (G, B) (a.8.7) ‘ 


Thus (H, Capi (BA) OG B) (aBy)eevcnnnnnensenne (1) 
Converse part: 

(FA) (0,8) 7 (G.B)ap9) = Fre.p9 A) O (G aps B) = (KO) 
where C = A Band Ve € C. K(e) = (Fag A) OD (G wp. B) 
Let xeK(e) for some e € C. 


>xeE Fuagy) (e) and xe Giagy) (e) 


=> Tre (xX) 2 O; Tpe(x) 2 B , Fre (x) Sy and 
Toe (x) 2 &, Iee(x) 2B Fore (x) <y- 


=> min(Tpe(X), Tee (x) 2 a, min(Tp()(X), Lee(X)) = B, MAX(THe(X), Tere(X)) 


>xXeE Hua gy (e) 


>(Frap,y »A) a) (G (a,8,.~) ,B) [ex ((F,A) (a) (G,B))o,8,») aitresaiesyeece eters (2) 
From (1) and (2) the result is proved. 
The proof of second result is similar. 


Proposition: 4.7 Let (F, A) be a FNSS over (U, E) and a, B, y, A, p, 6 € [0,1], then the following results hold. 


(i) (F,A)(a,B,)+ = (F,A)(a,8,») 

(ii) a<A,BSwy26> PA)opy2 FA ans)» FA a+ 2 FX aus 

Proof: Let (F, A) be a FNSS over (U, E) then V eeA 

Foapy+(€) = {X:Tr@(X) > O, Tr@(X) > B, Fre(x) < 3 xEU, @, B, y €[0,1], a+ B+ y< 3} 
& {x:Tpe(X) = &, Tee(X) 2 B, Fre (X) Sy; xEU, o B, y €[0,1], a+ B +7 <3} 
= (F,A)o,p,) 

Therefore (F,A)(o,p,+& (FA), 


The proof of second result is similar. 
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5. CONCLUSION 


We have made an investigation on disjunctive sum and difference operators. Also we have defined (a,8,y)-cut and 
(a,B,y) — strong cut of an Fuzzy Neutrosophic soft set. Further work in this regard would be required to study whether 
the notions put forward in this paper yield a fruitful result. 
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